A feline virus isolate previously reported as adenovirus-like has more recently been identified and characterized as a new feline herpesvirus. This herpesvirus, which appears to be cell associated, has some characteristics of the cytomegaloviruses and has been found to induce chemical crystal formations in infected cell cultures.
In previous investigations of viral induced feline urolithiasis, a virus was isolated which appeared to be unlike any of the known feline viruses. It produced a variety of cytopathic effects (CPE) in cell cultures and intranuclear inclusions suggestive of an adenovirus. Additional CPE, noted in cell cultures, included the formation of syncytial cells, enlarged cells, apparent genetic changes, and the formation of intra-and extracellular chemical crystals (5) . This virus now has been identified as a new feline herpesvirus (NFHV) by electron microscopy, and by serological, physical, and chemical means.
MATERIALS AND METHODS
Preparation of viral stocks. The isolation of the virus and media used were described previously (5) . Viral stocks were prepared by inoculation of the stable Crandell feline kidney cell line (CRFK) while the cells were suspended in small volumes of growth medium. The inoculum consisted of 0.3 ml of infected cell culture fluids with sufficient cells to seed a 250-ml tissue culture flask. The virus was allowed to adsorb to the cells for 15 min at 4 C as they were slowly agitated with the aid of a magnetic stirrer. The cells with the adsorbed virus were then transferred to the culture flasks, and the volume of growth medium was adjusted to 40 to 50 ml. The flasks were incubated in a stationary position at 35 C. Since the CPE was not always apparent in unstained cell cultures, Leighton tube cultures were prepared from each lot of inoculated cells to monitor the optimal time for harvesting the viral stocks. Leighton tube cover slips were stained with a modified May-Gruinwald-Giemsa stain. When at least 50% of the cells were observed to have intranuclear inclusions (in 6 to 11 days), the virus stocks were harvested. The infected cell culture fluids were centrifuged in a refrigerated centrifuge at 500 rpm for 10 min to remove cells and cellular debris. Viral stocks were titered by inoculating 0.1 ml of 10-fold stock dilutions, in maintenance medium, into each of four Leighton tubes at the time of seeding with CRFK cells. The cover slips from these cultures were stained as described above after 6 to 7 days of incubation at 35 C. The titer was calculated by the Spearman and Karber (13) All cell cultures, reagents, and media were monitored for microbial contamination including mycoplasma (1, 7) . Only cell cultures and reagents free of contamination were used in these experiments.
Electron microscope techniques. Electron microscopy studies included examination of ultrathin sections prepared from pellets of infected cell cultures as described elsewhere (10, 12, 15) . In addition, one lot of concentrated and purified virus was prepared for negative staining with phosphotungstic acid (PTA) and examined with an RCA electron microscope. This virus stock was first concentrated by centrifugation.
The sonicate then was purified by zonal centrifugation in sucrose gradients with densities between 1.35 to 1.20 g/cm3. Gradients were centrifuged in the same manner used for the concentration of the viral stock. The bands were collected, washed with sterile distilled water, and repelleted twice to remove the sucrose. The pellets were resuspended in sterile distilled water corresponding to 1: 100 of the original volume of infected cell culture fluids. In preparation of viral stock for the PTA staining, it was found that the NFHV stock purified by zonal centrifugation banded at a density of 1.28 g/cm3 in the sucrose gradients.
Ether and chloroform sensitivity. The ether sensitivity for one viral stock was tested by the method of Hamparian et al. (9) . A portion of untreated sample of the same viral stock was handled identically. After the treatment, both samples were titered for viral concentration.
The chloroform sensitivity was tested by the Feld-' man and Wang method (8) . Both chloroform-sensitive and -resistant viruses were used as controls in this test. The viruses used as controls were: the C27 feline herpesvirus (3) and the FJ and Manx feline caliciviruses (formerly called feline picornaviruses). The feline syncytium-forming viral isolate 383 (FSFV 383) also was included.
Nucleic acid determination. The nucleic acid determination was made by the Dart and Turner (4) modification of the acridine orange stain. Both ribonucleic acid (RNA) viruses (FJ and Manx feline caliciviruses) and a deoxyribonucleic acid (DNA) (C27 feline herpesvirus) virus were included as controls. Also tested at the same time was the FSFV 383 isolate.
Serological techniques. Serum neutralization (SN) test methods were described previously (11) . The only modification was the use of Leighton tube cultures to facilitate examination for inclusion bodies. A variety of feline viruses, including the C27 feline herpesvirus, feline panleukopenia, and FSFV, as well as a number of other human and animal herpesviruses, including infectious bovine rhinotracheitis, pseudorabies, herpes simplex, canine herpes, bovine mammalitis, and monkey B, were compared with NFHV.
Fluorescent-labeled antibodies (FA) for the C27 feline herpesvirus, infectious bovine rhinotracheitis, and pseudorabies virus, as well as the feline panleukopenia virus and feline syncytium-forming virus, were used to stain infected cell cultures from Leighton culture tubes. (The fluorescent-labeled antibodies were kindly supplied by Donald Gustafson, Purdue Univ., Lafayette, Ind.) The methods used for conjugating the antibodies with fluorescein, fixation, and staining of the cover slips have been described in the text by Thompson and Hunt (14) .
Microhemagglutination Fig. 1. Figure 2 illustrates the cubic symmetry of the naked herpesvirus in the negative PTA stain. The average diameter of 10 particles measured on the negative of this micrograph was approximately 115.5 nm.
Ether and chloroform sensitivity. The titer of one viral stock of NFHV after ether treatment was found to be TCID50 of 100°5/0.1 ml as compared to a viral titer of TCID50 of 104.0/0.1 ml for the untreated control. The results of the chloroform sensitivity of NFHV as compared to C27 feline herpesvirus, FJ and Manx caliciviruses, and FSV 383 are summarized in Table 2. The results indicate that the NFHV, C27, and FSFV strains are sensitive to chloroform, whereas the two feline calicivirus strains, FJ and Manx, are resistant.
Identification of the nucleic acid. The nucleic acid of NFHV was identified as DNA with the acridine orange stain as was the C27 feline herpesvirus. In the same test the FSFV, Manx, and FJ virus strains were shown to be RNA viruses. These results are summarized in Table  3. SN tests. Twofold dilutions of antiserum to various animal herpesviruses including C27 feline herpesvirus, infectious bovine rhinotracheitis virus, canine herpesvirus, bovine mammalitis virus, pseudorabies virus, monkey B virus, and herpes simplex virus failed to neutralize approximately 102 TCID50 of NFHV. The lowest dilution used for each antiserum tested was 1: 2. The NFHV was neutralized by its homologous feline antiserum. Similarly, it was found that antiserum to infectious canine hepatitis virus (canine adenovirus 1), feline panleukopenia virus, feline reovirus, and FSFV 383 did not neutralize the new herpesvirus. These results are summarized in Table 4 .
In the MHA tests with two stocks of NFHV, one of which was concentrated, no hemagglutination was observed in any dilution. The C27 feline herpesvirus used as the positive control had an MHA titer of 1: 4.
Response in cats to NFHV. (5) . Based upon neutralization and fluorescent-antibody tests, the virus has been found to be serologically distinct from any mammalian herpesviruses, including the C27 feline herpesvirus, to which it has been compared. Its pathological effects in cell culture resemble changes characteristic of cytomegaloviruses, clearly different from the CPE observed for the C27 feline herpesvirus. In addition, the new herpesvirus is more cell associated and produces lower viral titers in cell culture than the C27 feline herpesvirus. The changes produced in infected cell cultures suggest that this virus is similar7to the cytomegaloviruses.
Preliminary evidence suggests that the NFHV may induce antibody production in cats, and additional studies are in progress to study the pathological effects of this new herpesvirus 
